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TITLE: _ The Kinetics of the Valence Changes of Manganese St2arate in 
: the Course of the Initial Macroscopic Stage of the catalytic 
Oxidation of n-Decane (Kinetika valentnykh prevrashcheniy 
stearata margantsa V khode nachai'noy makroskopiche skoy stadii 
katalizirovannogo okisleniya n-dekana) 


PERIODICAL: ees fipicheskoy khimii, 1959, Vol 33, Nr ts PP 213-218 
USSR : 


ABSTRACT: A short time ago it was found (Refs 1-3) that on tae oxidation 
of nedecane (I) several changes take place in the laurates and 
stearates of manganese and cobalt. A valence change of the 

catalyzer takes place which causes its falling out and pecoming 
ineffective (Ref 4). In the case under discussion the kinetics 
of the accumulation of colored intermediate produc ts of these 
catalyzers are investigated. The oxidation of (I) took place in 
a way already described. The gamples were examined in the wave 
length of 400 na by the spec trophotometer sF-4. It is stated 
that the effective activation energy of the accumalation of the 


Cara 1/2 intermediate products of manganese stearate is 8.1 kcal on the 
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- depend too much on the hydrocarbon to be oxidized (Fig 6). The 


(Academy of Sciences, USSR, Institute of Chemical Paysics, 


oxidation of (I), whereas the activation energy of the further 
reduction of the intermediate compound is 16.1 kea‘.. The 
absorption coefficients of the intermediate compound were 
determined in cumene (since it is simpler than in (I)) and at 
400 m & the value 780 1/g-mol cm was found. Beer's (Bex) law 
is followed up to a catalyzer concentration of 0.016 m(Fig 7). 
Tests with (I), tetralin, and cumene showed that the absorption | 
coefficient of the intermediate compound obviously does not 


kinetic curves of the accumulation of colored inte:*mediate 
products show an initial acceleration (Fig 7). At che curve 
maximum cumene and tetralin show a complete transiion of 
manganese stearateto ahigher valence stage and (1) a 30.5% 
transition only. There are 8 figures and 4 Soviet references. 


Akademiya nauk SSSR Institut khimicheskoy fiziki,Moskva 


Moscow) 
July 17, 1957 
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TITLE: _* Kineties of the Reaction Between Decyl Hydroperoxide and 
HManganous Stearate in n-Decane (Kinetika vzaimodeystviya 
gidroperekisi detsila so steeratom margantsa v n-iekane) 


PERIODICAL: Zhurnal finicheskoy khimii, 1959, Vol 33, Nr 2, 
pp 398 - 4o4 (SSR) 


ABST“ACT: Several papers on the oxidation kinetics of hydrocarbons 
involving manganese or cobalt catalysts report that the 
catalyst is observed to acaume a higher valence number. In 
regard to this several hypotheses have been set forth by 
Ye. T. Denisov and N. HW. Emanuel! (Ref 6), B. V. Yerofeyev 
and L. I. Chirko (Ref 7), und others (Refs 4,5). The question 
of through what reaction the chance in the valence of the 
cat. lyst takes place has until now, however, not been ex-_ 
plained. The first experiments carried out in the work re- 
ported in this paper showed that the reaction xaentioned 
in the title occurs very fast. It was for this reason that 
an apparatus was constructed (Fiz 1) which could directly 
measure the optical density of the reaction mediua. The 
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Kinetics of the Reaction Between Decyl Hydroperoxide SOV /76~-33~2-25 /45 
and Manganous Stearate in n-Decane : 


apoaratus is similar in principle to the SF-4 spectrophoto- 
meter. The kinetic curves obtained with varioug concontra- 
tiona of the manganese otearate (I) show (Fig 2) that the 
reaction is complex. The reaction is 2 first order reaction 
(Figo 3,5). Tho kinetic curves (Fig 4) for 85°C show that 
& moxinum transformation occurs with ration of (1): decyl 
hydroperoxide (II) of 9.7-80%, at 4.83-56jf,and 3.27-40%, 

An increase in temporsture increases the velocity of the oxi- 
dation reaction an well as ita depth, whereby there is 

also a deoreane in the inducod deconposition of (II), which 
occurs in addition to the accumulation of the oxidized form 
of (I). Since the rule of the induced decomposition of (II) 
is unknown only the upper limit of the activation energy 
could be relinbly detormined (22.5 kcal), but for a firet 
approximation of the sotivation energy a value of 16 keal 
was obtained. The rate constant for the reaction giving an 
accumulation of the colored reaction product (oxidized fora 
of (I)) io written as 


ke 2.8.10! 197 !8000/RT, 11s nec, There are 7 figures and 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211 


’ Kinetics of the Reaction Between Decyl Hydroperoxide SOV/76~33~2-25/45 
and Manganous Stecrate in n-Decane 


12 references, 5 of which are Soviet, 
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‘Feaktsil kataligirovannogo okisleniya n-dekana) 


Phase which were observed in the investigations of n-decane 


reaction with a small induction period takes place. n-decane 


6-00513R00041211 


Knorre, D.G., Chuchukina, L. C., S0v/T6-33-4-20/32 


On the Phenomenon of Critical Consentratiun of Cu(C 


17535 
in the Reaction of Catalytic. Oxidation of n-Decene 
(0 yavlenii kriticheskoy kontsentrateii bu(C, 7H, C00), v 


C00), 


ae fizicheskoy khimii, 1959, Vol 33, Nr 4, pp 817 - 882 
USSR 


In the present paper a new example is given of the critical 
phenomena in reactions with degenerated branchings in liquid 


oxidation in the presence of copper stearate (I). At a certain 
concentration of (I) a complete stop of the reaction was 
observed while at this concéntration a self-acceleraed 


(II) was produced electrolytically (Ref 5) and (I) a:cording 
to a method of production described, (I) and (II) were 
dissolved in a nitrogen current and the moment where oxygen 
was introduced was regarded as the beginning of reaction, 
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of vu(4 7B; C00), in the Reaction of Catalytic Oxidation of n-Decane 
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0.03 - 0.10 mol% of (I) were used and the peroxides, carbonyl 
compounds, acids, and copper were determined according to the 
course of oxidation; the latter according to two methods: 


Cu’* and the entire copper. A catalytic effect (Fig 1 for 

0.03% (I)) could be observed util a concentration of C.06-mol% *-- 
(I) 49 attained. A change in the copper valency in the induction 
period is explained by a reaction of (I) with intermediate 
oxidation products of (II) (e.gehydrogen peroxides) which 

causes the self-accel‘eration proper of the process. The increase 
of the induction period at an increase of concentration of (I) 
is indicative of a second- the inhibiting - effect ot (I) which 
apparently is based on a destruction of the chains at the 
(I)-molecules. The critical concentration is at 0.0€5 mol% (I) 
at which the induction period is longer than 15 hours and 

where the oxidation rate also changes. The phenomencn of the 
critical concentration of (I) is explained by the redical-chain- 
mechanism of hydrocarbon oxidation. There are 5 figures, 1 table, 
and 9 references, 6 of which are Soviet. 
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On the Phenomenon of a Critical Concentration SOV/76=33-4-20/32 
of Gu(C 47H, .CO0) » in the Reaction of Catalytia..Oxidation of n-Decane 
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 Gagarim,A. B., Emanuel', N. HM. 


Kinetio Rules Governing the Reaction of Methane and Nitrogen 
Dioxide 


Zhurnal fizicheskoy khimii, 1959, Yol 33, Nr 7, 
pp 1641 ~ 1647 (USSR) 


Small additions of NO, to air or oxygen in gaseous-liquid 


phase oxidations of hydrocarbons are known to have a strong 
stimulating effect (Refs 1,2). Among numerous articles on 

the reaction of paraffins and NO, there are only two (Refs 

9, 10) dealing with the kinetio €reatment of this process. Sinoe 
an unsuitable method was applied in (Ref 10), the authors inves- . 
tigate in this article the afore-mentioned subject within the 
temperature range where NO, dissociates noticeably. For this 


purpose, an ordinary static vacuum apparatus was used, i.e. 

a reaction cylinder (15 om long, volane of 200 ca’). The authors 
applied a method by which the reaction vesse], was Silied with 
CHY as soon as the dissociation of the previausly introduced 


NO, was in equilibrium, The kinetic rules governing the reaction 
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were determined by plotting xisotic curves on the basis of 
the pressure rise (measured by means of a diaphragn gauge) 
as well as of NO, consumption (photocolorimetrically deter- 


mined). Measurements were made at 360 - 420° and an initial 


CHy pressure of 50, 100, 200 and 300 torr. The authora further 


made experiments with additions of NO or oxygen. Experimental 
results led to the following conclusicns: The rate of the 
total pressure rise of the zero-th order, whereas shat of the 
initial pressure of CH, is of the first order, The pressure 
rise is accelerated by NO additions, while the addition of oxy- 
gen strongly inhibits the reaction. The resultant effective 
activation energy of the process amounts to 42 xcal/mol.There 
are 9 figures and 10 references, 5 of which are Soviet. — 
Akademiya nauk SSSR Institut khimicheskoy fiziki Moskva 
(Academy of Sciences of the USSR, Institute cf Chenical Phy- 
sica, Moacow) 


February 21, 1958 
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ABSTRACT: In continuation of a previous paper, an investigation of 
the intermediate and final products of the reaction between 

methane (I) and nitrogen dioxide (11) waa carried out and 
the kinetic behavior of the reaction products was examined. 

Besides the analytical methods described in publications, 

analysis methods partioularly developed for that purpose 

were used as well. The analyses showed that the reaction 
products are nitromethane (III), CO (IV), CO, (v), NO (VI)> 


and tracea of formaldehyde, and HCN (v1). The kinetic be~- 
havior of these substances was examined in a static vacuum 
unit with « reaction veasel made of molybdenum glass (200 uit 
The kinetios of the formation of (IIT) was examined thorough- 
ly. It was ‘ound that (III) forms as an intermediate product 
Cara 1/2 and further decomposes. A complete analysis of the reaction 
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products rendered it possible to determine a material balance 
with respect to carbon and nitrogen (Table 1). The following 
rate conatant is suggested: [cu,| {0 

~~ 2 


(k = summary rate constant, [cu,|, [ro,] ibe (| = pressures 


of (I), (II), and. oxygen). Data for the value of w/k are given 
in mm Hg for up to 15 minutes after the beginning of the re~ 
action (Table 2). Various thermodynamic constants relating 

to the reaction investigated are computed, and it is found 
that the reaction of (I) and (II) follows two separate direc- 
tions - the nitration of (I) while (III) forms, and the in~ 
tensive oxidation of (I) with the oxygen from (II), while 

(IV) and (V) are formed. There are 4 figures, 2 tables, and 

12 references, 4 of which are Soviet, 


Akademiya nauk SSSR, Institut khimicheakoy fiziki, Moskva 
(Academy of Sciences USSR; Inatitute of Chemical Physics,Moscow) 
February 21, 1958 
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" MITLE: The Control of Chain Reactions in Chemistry (Upra- 
vleniye tsepnymi reaktsiyami v khimii) 


PERIODIOAL: ‘Priroda, 1959 fate 1, pp 46 - 56 (USSR) 


ABSTRACT: The article gives & historical and physical survey 
on the phenomenon of chain reactions in chemistry 
and stresses especially the merits of Academician 
N.N. Semenov end his investigations of catalysers 

and inhibitors in chemical chain reactions, which 
he carried out in the thirties and for which he was 
awarded the Nobel Prize in 1956. ' These fields of 


Sedova and other researchers , discovered interest-, 
Card 1/4 ing pecularities of the action of positive cataly2- 
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he Control.6f Chain Reactions in Chemistry S0V/26-59-1-19/34 
ain reactions of hydrocarbons. In 


-ers in oxidation ch 
addition to formerly known elementary reactions, ag~ 
place. The reaction. me—- 


m one macroscople stzge to 
re studied 
ith the author 
a of cyclohex:none 
merely removing the catalyzer 
after an jnitiator action of na 
prief duration. While new concepts, with respect to 
- gudden breeks of chain reactions on the walls of the 
reaction vessel, were found by Profsssor A.B Nalban- 
( the possibility of influ- 


homogene ous—heterogen 
fessor M.V. Polyakov. 


Recently, Academician N.N. Semenov, Correapond 
aS USSR , VeVe Voyevodskly and Professcr FF. 
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‘mechanism prought about by free radicals. If these 
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Vol’kenshteyn formed new concepts on reactions of a 
merely neterogeneous catalysis by way of the chain 


concepts can be proved by experimentation, new ways 

of influencing the processes of the heterogeneous 
ry 

(Figures 3 6) is being studied bY Professor M.A. 


ry skay- 
eva, 1.K. tsyskovekty» V.K. Zeynelov, and the author. 
jhe problem of free radicals and chain reactions in 


. 


ways of qnfluencing chemical and piochemical 
reaction processes, many of which may lead to inter~ 
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: esting results and further possibilities. 
8 graphs and 1 Soviet reference. 


ki AN SSSR /Moskva ‘The 
ics of the AS USSR /Mos- 


There are 
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‘Doklady Akademii nauk SSSR, 1959, Vol 124, Nr 5, PP 4157-1159 


Emanuel!, No Mey Corresponding Member, gov /20-1:4~5-56/62 


fhe Selective Inhibition of the Activity of Reduction-Oxidation 
Enzymes in Tumoral Cells When Acted Upon With Inhibitors of 
Chain Reactions (Izbiratel‘ noye podavleniye aktivnosti 
okiplite?' no-vosstanovitel'nykh fermentoy ¥ opukrolevykh 
kletkakh pri vozdeystvii ingibitorov tse pnykh reaktsiy) 


(UssR) 


Since many years the idea of a selective jnhibitlon of 
fermentative processes in tumoral cells, 48 & rational 
principle in cancer chemotherapys focuses the interest of the 
scientiste (Ref 1). The first twe authors (Ref 2) proved an 
inhibition and a retrogression of leucosis in mice under the 
action of non toxic inhibitors of the oxidative chain reactions 
(putyl-oxy-anisole, jonone, propyl gallete)(Ref 2). There sere 
reasons (the radical mechanism of the reduction--oxidation 
processes) for assuming that the inhibition mertioned in the 
title is one of the reasons of the tumor {nhibi ting effect of 
the mentioned substances. This disturbs the fornation processes 
of some energy-rich compounds which are necessary for the 
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‘paper results Gould be obtained which confirm the above 


‘ gporidine saraoma of mize and the Braun-Pirs tumor of rabbit 
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intense biosynthesis in the neoplastia growth. In the present 


aseumption. The authors investigated enzymes of the 
puccincxidase system. Tha ascitic cancer of Ehriich (Erlikh) 
in mise, leucosis of tiack mice (line C-57, strain LA), 


served for tha experiments. Celle of the assitio cancer ag well 
as tumoral tissues of other new formations reduce? to small 
pieces were incubated for 30 minutes in 0.75; 0.16 and 0.075% 
propyl gallate solution. These consentrations inhibit the 
activity of succine dehydrogenase in the celis of all tumors 
investigated (Fig8?, 2), The activity of this enzjme is not 
suppressed in heaithy liver and spleen calls by propyl gallate 
solutions of 0.15 and 0.075% (Figure 3). Incubation in 4 0.75% 
solution ia, however, inhibiting. This jnhibition is reversible 
in afflicted as well as in sound oglis. The diffevences in the 
propyl gallate effect on the reduction-oxidation yrocessea in 
normal and tumoral cells sre probably due to 4 aivferent 
permeabliity of the cslis and their components (es Ze mitochondria) 
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The Selective Inhibition of the Activity of sov/20-12i4-5-56/62 
Reduction-Oxidation Enzymes in Tumoral Celle When Acted Upon With Inhibitors 
of Chain Reactions , 


to propyl gallate. Thus, propyl gallate has a selective effest 
on tumoral cells in certain concentrations. This is expressed 
by the inhibition of the activity of dehydrogenases which. - 
participate in various reduction-oxidation processes a8 well as 
of cytoohrom<xidase. The thus influenced cells locse their 
implantation power. There are 3 figures ana 6 references, 

5 of which are Soviet. 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR 
(Institute of Chemical Physics of the Academy of Ssiencesy USSR) 
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Tsodecane and the Pham{lumineacence Connected Witr. It 
(Gazovoye 4nitetirevacye = 2zonom Vv reaktsii okisleniya izo- 
dekana i svyatuuusys x nim khemilyuminestsentsiys} 


PERIODICAL: . tassh), Akademii nauk SSSR, 4959, Vol 124, Nr 65 pp 4258~1260 
USSR 


ABSTRACT: The present paper deal 
.4n segregated form, 4.e. the aut 

ena and processes as occur during the snort action of the 
initiator. Isodecane (2.7~dimethyl-ootane ) was used as test 
object. Preliminary tests showed that if ozone i3 blown pest 
during a short time the reaction is accelerated eonsiderably. 
The authors recorded a weak glow which was produced during 
the bubbling of oxygen (containing 2-3 % ozone) by isodecane. 
This isodecane was in a glass oxidation cell at temperatures 
of 20-909. By glow the photomultiplier FPEU-19 served as an 

Card 1/3 indicator of the glow. The photoelectric current was recorded 


APPR : 
OVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211( 


"APPROV : 
ED FOR acess Thursday, July 27, 2000 CIA-RDP86-00513R00041211 


Gas Initiation by Ozone in the Reaction of the gov /20~124-6-21/55 
Oxidation of Isodecane and the Chemiluminescence Connected With It 


by means of the electronics potentiometer EPPV-51. The first 
diagran shows the intensity of glow as a function of time 
during the uninterrupted blowing-through of ozone and iso~ 
decane at a temperature of 55°. Intensity {noreases gradu- 
ally and, after 2.5 hours, it attains a maximum after which 
it gradually decreases. As soon. as the adding of ozone is 
interrupted, the glow immediately vanishes in al). stages of 
the reaction. If ozone is again supplied, the previous inten- 
gity ia quickly restored. According to these results the glow 
is caused in the interaction between ozone and a compound, 
which was formed already pefore this interaction as the 
result of a reaction of ozone with carbon. The a’sove mentioned 
Antensity maximum indicates that the concentration of this 
a hypothetical compound passes through a maximum. In this case 
the kinetica of the acoumulation of this compound agrees 
with the kinetics of the accumulation of the intermediate 
product in the case of successive chemical reaction. An other 
possibility of explaining the phenomena discussed is re- 
jected on the grounds of being unsuited. A further proof of 
Card 2/3 the intermediate sharacter of the product of primary interaction 
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with ozone was supplied by experiments carried out with 
higher temperatures.» Thus, the interaction between ozone and 
-- normal hydrocarbons at moderate tenperatures is ¢ complicated 
process in the course of which a relatively stable inter=- — 
mediate compound ia formed. There are 3 figures and 4 Soviet © 
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Emanuel’, Ne Mes Corresponding gov /20-125-2-49/64 
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Selective Decrease of the RNA Content in Tumor Cells and Their 
Loss of the Ability to be Grafted when Acted upon by Chain-re- 
action Inhibitors in Vitro (Isbiratel'noye umen'sheniye goder- 
zhaniya RNK v opukholevykh kletkakh i poterya jmi asposobnosti 
privivat' sya pri vozdeystvii in vitro ingibitorov tsepnykh 
reaktsiy) 


Doklady Akademii nauk SSSR, 1959, Vol 125, Nr 25 PP 411-413 


The authors found a principal possibility of the inhibition 
and retrogression in the formation of tumors py use of the 
aforesaid inhibitors (Ref 1). The activity of important 

redox ferments in tumor cells is suppressed by propyl gallate 
in vitro (Ref 2). Thus these cells are deprived of the“ . 
energy they need for intense biosynthetic processes which 

are typical of blastoma growth. Among these processes the 
biosynthesis of ribonucleic acid (RNA) is of special interest, 
which, according to modern yiews, forms a matrix for albumin 
synthesis (Ref 3). There is @ certain connection between the 
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intensities of albumin synthesis and the re-formation of 

RNA. Also rapidly growing cells of tumor are known to possess 
a high RNA content (Refs 4-6). Phere are also some indications 
(ref 7) that the decrease of RNA content below a certain 
value stops albumin synthesis. In the present paper it was 
found that a considerable selective decrease of the RNA con- 
tent in tumor cells is caused by propyl gallate (as compared 
to a regular cell) so that these cells lose the capability 

of being implanted. Ehrlich- (Erlikh-) cancer of mice, care- 
fully minced tissues of leucosis mice, Bromn-iierce- (Braun- 
Ppirs-) tumor of rabbits, acridine garcoma of mice; sarcoma 

45 of rats and Rous-sarcome of hens were used for the exr- 
periments. Already after an action of 0.75 % propyl gallate 
solutions for 15-30 min neither plasm RNA nor nuclear RNA 

is visible under the luminescence microscope (Fig 1 a,b). 

The change of the RNA content are reversible and can be 
eliminated to 4 certain extent (Fig 15 v). Experiments with 
sound liver cells have shown that the inhibitor (0.15 %) 
insignificantly reduces the RNA content within 4 short time; 
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on the other hand, & complete adaptation of the cells follows 
and the regular state is restored (Fig 2 a,b). Thus it was 
possible to draw the important conclusion on the selective 
effect of propyl gallate on tumor celle, which explains the 
therapeutical effect of the inhibitor in vivo without 

damage of the organism as a whole. The cells of the enumerated 
tumors are therein completely deprived of the capability of 
implantation. If they are washed out with physiological 

common salt solution, this lost capability is restored. There 
are 2 figures and 8 Soviet references. 
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AUTHORS: manuel’, Ne Me, Corresponding Member AS USSR, S01/20-125-5-53/61 
Yipcohina, Le. Pe : 
TITLE: The loss of the Blastonagenio Properties of the Virus of Rows! 


Sarcoma Under the Action of Propylgallete (Poterys plastomagennykh 
svoystv viruses sarkomy Rousa pri vyozdeystvil propilgaliata) 
PERYODICAL: Doklady Akademii nauk SSSR, 1959, Vol 125, Nx 5, PP 1148-1150 (USSR) 


ABSTRACT s Several malignant tumors are known which can be revaccinated not 
only by the transplantation of tumor cells, but also by the 


4ntroduction of filtrates 0 
te (Ref 1). This does, 


however, not oocur 4n consequence of the protein densturation. The 
cells from which the inhibitor was washed out with physiological 
sodium chloride solution become anew plastomagenic. This is as well 
the case with cells (Ref 2) of such tumors which can be revaccinated 
by means of filtrates free from cells (Rows’ sarcoma of fow. 
mouse leucosis). The autho 
free radicals in the growth processes of the 
opinion that the spreading of the virus takes in many cases place 


Gard 1/3 by the transformation of the cell cytoplasm, not by separation 
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(Ref 4). In such cases the progressive virus propagation has & 
character similar to the nonsteady chemical processes which are 
stimulated by free radicals (Ref 5). The references 6,7 deal with 
the possible autocatalytic character of the virus aprasding. A 
slight jnactivation of the virus by the oxidation with oxygen is. 
as well interesting (Ref 8). All that may prove free-radical 
character of the virus particles. Thus may be assumed that the loss 
mentioned in the title after the influence of the inhibitors is 
related to the loss of the free-radical properties by the virus. 

As a consequence of this may be assumed that an inactivation of 
the tumor forming viri and the loss of the blastomagenio properties 
of filtrates free from cells is possible by the influence of 
inhibitors of the free-radical (chain) processes. The addition of 


experiments of the authors (it remained between 6.7 and 6.9). The 
filtrates (control with 1:1 physiological sodium chloride solution 
and experiment with propylgallate in an equal solution: 0.75, O15, 
and 0.075%) were kept 30 minutes in the propylgallate solution on 
ioe. Experimental- and control material was at the same moment 
Card 2/3 injected into the right or left wing respectively of one and the 
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same fowl. The latent period up to the formation of the tumor 
took 7-12 days in the case of the filtrate without propylgallate. 
The fowls died after 18-20 days. As a rule, no tumor. was produced 
in the case of a filtrate inhibited with 0.75% propylgallate 

(Fig 1,a,b). Only 3 of 30 fowls had tumors the rate of growth of 
which was, however, to a great extent inhibited (pea-sised instead 
of chicken egg-sized like in the control). 0.15% propylgallate lead 
to an inhibited tumor formation, whereas 0.075% was inastive. 
Finally the authors make the attempt of interpreting tha obtained 
results. Propylgallate suppress3d the activity of the radox fernents, 
@. g. of the dehydrases. R. M. Radzikhovskaya helped in this 
investigation. There are 1 figure and 14 references. 


a 
Institut khimicheskoy fiziki Akademii nauk SSSR {Institate of 
Chemioal Physics of the Academy of Sciences, USSR) 


February 1, 1959 
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+ AUPHORS: Denisov, Ye. T., Mayzus, Z. Kes sov /20-128-4-33/65 
Skibida, I. P., Emanuel's,.NaMes Corresponding Member, AS USSR 


ob 


‘TITLE: Kinetic Laws for Autocatalytic Reactions in Open Systems 


PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 128, Wr 4, 
- pp 755-758 (USSR) 


ABSTRACT: © In chemical technology, the continuous pronesa of reactions 
is attempted more and more, i.@. 0 reactions in open systems. 
While the kinetics of simple processes had already been in- 

vostigated (Refs 2-4), no. data are available on autocatalytic 
processes. Therefore, the continuous oxidation of cyclo- 
hexanone to adipic acid by oxygen at 130° was studied. The 
apparatus used permitted the automatic maintenance of the 
inflow of raw material and of the outflow of the reaction 
products. The term of tgpecific velocity" v is éefined as 

the volume of the liquid initial component auppl.ied to the 
unit of volume of the reaction vessel in the unit of time. 


The value + {ndicates the average duration of stay of the 


liquid in the reaction vessel. The content of hydrogen per- 
Card 1/3 . oxide, adipio acid, and CO, in the reaction product is 
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determined for different v. In the continuous process, 4& 
stationary state appears, 4.e. the reaction rate and the 
discharge of the end product are in an equilibriun relation 
to each other. Figure 4 shows the dependence of the equi- 
librium concentration of adipic acid on Vv. In the transition 
from the periodic process to the continuous ones it is of 

no importance in which phase of reaction this transition 
takes place since the equilibrium concentration ie formed 
corresponding to V+ irrespective of the oxidation degree 
attained. While for simple reactions the rate rises mono- 
tonously with v, there ts a different dependence for auto-~ 
catalytic reactions since not only the concentration of the 
initial product but also that of the resulting intermediate 
product (hydrogen peroxide) is decisive. Figure 3 shows that 
the reaction rate passes & maximum at a certain V} if v keeps 
on rising, the reaction rate falls since the concentration 
of the hydrogen peroxide becomes lower. The equation for the 
maximum reaction It is pointed out 
that in the continuous process, in comparison with the 
periodic process, A smaller amount of burning to CO, and H0 
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Open Systons 
occurs because the reaction ‘products remain in the 
reaction zone for a shorter period. There are 3 figures 
and 6 references, 3 of which are Soviet. 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute 
of Chemical Physics of the Academy of Sciences, USSR) 


SUBMITTED: June 22, 1959 
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$/595/60/000/000/004/014 


E196/E535 
AUTHORS: | Emanuel’, N.M., Berezin, I.V. and Denisov, Ye.T. 
TITLE; | The oxidation of cyclohexane 
SOURCE; Vsesoyuznoye soveshchaniye po khimicheskoy pererabotke 


neftyanykh uglevodorodov v poluprodukty dlya sinteza 
volokon i plasticheskikh mass. Baku, 1957. Baka, Izd- 
vo AN Azerb.SSR, 1960, 143-156 


TEXT: The kinetics of oxidation of cyclohexane were investi- 
gated without using catalysts, with catalytic salts and with a 
stimulating gaseous initiation. . The aim of this study was to 
gain more information on the oxidation of cyclohexane which is 
important in the production of cyclohexanone and adipic acid for 
the nylon fibre industry. A further aim was to determine the laws 
governing this simple liquid: phase oxidation and to apply these 
laws to more complicated hydrocarbons. Without a catalyst 
satisfactory velocities can be attained at pressures of 10-100 atm 
and temperatures of 135-155°C. The main intermediate products 
are cyclohexanone, cyclohexanol and cyclohexyl hydroperoxide. A 
second liquid phase appears when the reaction mixture becomes 
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saturated with water and adipic’ acid, which have limited 
solubilities in cyclohexane. As the reaction is a chain 
degradation-branching reaction, no single parameter can be used 
to characterize it. The maximum absorption rate of oxygen is a 
function of temperature and obeys the Arrhenius equation, with an 
activation energy of 27 kcal/mol. The log of the conversion 
coefficient to cyclohexyl hydroperoxide over the first part of the 
reaction varied linearly with the inverse of the temperature, with 
activation energy 29 kcal/mol. For the intermediate cyclohexanone, 
the log maximum concentration varied linearly with the inverse of 
the temperature, the activation energy being 8 kcal/mol. The 
transformation of the intermediate products was studied by the 
use of radioactive carbon as marker and the following sequence 
found 

R 

“\ 0 


. 


adipic re) & monocarbon 
4. == acid 2 acids 
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In glass vessels the hydroperoxide breaks down equally into : 
cyclohexanol, formed entirely by the decomposition of cyclohexyl 
hydroperoxide, and cyclohexanone, from decomposition of the 
hydroperoxide and oxidation of cyclohexanol. Adipic acid is 
formed exclusively by oxidation of cyclohexanone whilst the 
esters are formed by direct esterification of the adipic acid 
with cyclohexanol. In a steel vessel, however, cyclohexanone 
is also formed by decomposition of the cyclohexyl hydroperoxide 
radical. In the reaction withcatalyzing salts, cobalt stearate 
dissolved in cyclohexane was used as catalyst. During the 
reaction, the cobalt changes into the trivalent state, and after 
a few minutes at 130°C the concentration of Co(III) beromes 
constant, then begins to decrease until after about 1.5 hours 

it is all once more in the divalent state, With the appearance 
of adipic acid the cobalt begins to precipitate as cobalt 
adipate, but part of the catalyst remains in solution throughout 
the reaction. The catalyzed and non-catalyzed oxidations differ 
as regards the reaction rate and concentrations of the inter- 
mediate products, Experiments with different concentrations of 
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the catalyst (0.06 to 0.00023 mol %) showed that the higher the 
amount of catalyst, the faster the rate of reaction, demonstrating 
that, in the initial periods, it is a chain reaction whose rate 

of initiation is proportional to the concentration of dissolved _ 
catalyst. Similar results were obtained using cobalt adipate. 

The catalyst has thus two functions - initiation of the reaction 
and regulation of the proportions of the products, The rats of 
absorption of oxygen in the uncatalyzed reaction remains 

constant after the induction period; in the catalyzed reaction 

it rises to a maximum and/decreases to a constant value which is 
less than that of the uncatalyzed reaction, This suggests a 
self-delaying action. To confirm this supposition the catalyst 
was removed from the reaction zone some time after initiation 

and the final constant velocity attained was found to be higher 
than for the uncatalyzed reaction. A new method of stimulating 
liquid phase oxidation, using NO, was studied. The air was 
saturated with NO, (0,4%) at a rate of 50 litres/hr. At 140°C 

the reaction was markedly accelerated, The method was also tried 
in combination with cobalt stearate catalyst. A table is 
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included which gives yields of acid and ketone for the various 
methods of oxidation. A mathematical analysis of the reaction 
is made on the assumption that it is a simple chain reaction 
with a single intermediate and a single final product; the chain 
is assumed to be broken by recombination of the free radicals. 
Academicians B, A. Kazanskiy, G, S. Landeberg and N.N.Semenov 
are mentioned in the paper. There are 10 figures and 2 tables. 


Table 
Test Depth of Yield of Yield of 
oxidation acid,% ketone ,% 
Autooxidation 14.8 30 37 
Oxidation with —— 

St,,Co 18.5 58 23 
Oxidation with NO, 19 57 22 
Oxidation with ; 

St,,Co + NO - 22 51.5 27 
2 rs 
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8265, 
5/195 /60/c01 /001 /003/007 
S57 3200 BO15/B060 
AUTHORS: Mayzus, Z. K+, Skibide, I. P-, Bmanuelt, Net 
: ; Yakovleva, V. E- 
TITLE: Chain- and Molecular Reactions of Intermediates in the 


Oxidation of n-Decane "] 
PERIODICAL: Yinetika i kataliz, 1960, Vol. 1, No. 1, pp 55-62 


TEXT; The authors 8 udied the decomposition kinetics of the hydro- 
eroxides of n-dec fin n-decane in the presence of o -naphthene acting 
as an inhibitor. The htter was added at various stages of tne reaction. 
The constant of hydroperoxide decomposition without chain reaction was 
calcalated from the kinetic curves and was found to equai 1.7 - 

- 1.991079 min.~'. It is near the value of the reaction rate constant 
of the reaction chain branching in the oxidation of n-decane (x 
1.191072 min.7!). From this the authors concluded that, besides the 
decomposition of the hydroperoxide molecules into radicals without chain 
reaction, there also takes pluce a molecular decomposition under the 
formation of ketones and water. o& -naphthene was found to react not only 
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with the RO, radical but also with RO” radicals devoloping in the 


hydroperoxide decomposition. The formation of free eadieule| with the 
ohain branching occurs in’ parallel to two reactions: the monomolecular 
decomposition of the hydroperoxide RCOH—>RO + OH and the reaction of 
the hydroperoxide with the hydrocarbon ROOH + RH—>RO + H,0. The authors 


established the effective reaction rate constant of the chain branching 
reaction in the oxidation of n-decane as the sum of the constants of the 
monomolecular decomposition of the hydroperoxide (in chlorobenzene as an 
inert solvent) and of the bimolecular reaction of the hydroperoxide with 
n-decane. The reaction rate constant of the bimolecular branching reaction 
rises with the weakening of the C-H bond in the hydrocarbon in the 
following order: decane“ isodecane < ethyl benzene< methyl oleate. In the 
oxidation of n-decane, the alcohols were found to be formed by a chain 
reaction and (partly) a molecular reaction, while they are used up only 
by a chain reaction. The ketones are formed by a chain reaction, and are 
likewise used up by a chain reaction. N. N. Semenov is mentioned in the 
text. There are 6 figures and 7 references: 5 Soviet, 1 US, and 1 
British. eg 
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ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (institute 


of Chemical Physics of the Academy of Sciences USSR 


SUBMITTED: January 4, 1960 
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vot | 88359, . 
op SE fee EY 
5.4300 BO17/B055 
AUTHORS: Blyumberg, Be A., Zaikov, G. Ye., Mayzus, Z. Ke, Enagnebl 
oR. MM, : : 
TITLE: Oxidation of Ethyl Alcohol in the Liquid- and the Gaseous 


Phase Under Comparable Conditions 
PERIODICAL: Kinetika i kataliz, 1960, Vol. 1, Ho. 45 Pp. 510-518 


TEXT: The kinetics of ethyl alcohol oxidation in the liyuid- and the 
gaseous phase were investigated at various temperatures and pressures. 
Oxidation of ethyl alcohol in the liquid phase was carried out at 
145-230°C and 52-95 atm. The kinetic curves representing the ethyl 
alcohol consumption and the enrichment of the reaction-product during 
liquid-phase oxidation at 52 atm and 145, 200, and 230°C appear in Fig. 1. 

fhe reaction rate increases with temperature. Phe activation enexgy of NN o 
ethyl alcohol oxidation in the liquid phase is 10.2 koal/mole. The. 
reaction products of ethyl alcohol oxidation in the liquid phase at 
200°C and 52 atm are tabulated. The main reaction products of oxidation 
in the liquid phase are acetio acid and ethyl acetate. Fig. 2 shows the 
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kinetic curves of ethyl alcohol gonsumption and enrichment of reastion 
products during oxydation at 230°C and 52, 70, and 95 atm. The corres- 
ponding curves for oxidation in the liquid phase at 52 atm and 145 and 
200°C over cobalt acetate are shown in Fig. 3. Both the reaction 

kinetics and the composition of the reaction products in gaseous phase 
oxidation of ethyl aloohol differ from those in liquid phase oxidation. 

In gaseous phase oxidation, CO and acetaldehyde are the main reaction 
products. The kinetic curves of ethyl alcohol consumption and the enrich- 
ment of the reaction product during gaseous phase oxidation (200°c % 
20 atm) at ethyl alcohol concentrations of 2.6°% 107? and 0.54 x 107 Smole/om 
are represented in Fig. 4. Fig. 5 shows the corresponding curves for 
temperatures of 200, 230, 250, and 280°C and 20 atm at alcohol concentra- 
tions of 2.6 +107 mole/cm. The influence of temperature on the gaseous 
phase oxidation of ethyl alcohol at 200 and 280°C and 200 atm is illustra- 
ted in Fig. 5. The CO and cH, contents of the reaction products inorease 


with temperature. The activation energy for the oxidation of ethyl 
aloohol in the gaseoas phase is 18 koal/mole. N. N. Semenov is mentioned. 
There are 5 figures, 1 table, and 24 references: 7 Soviet, 8 British, 
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3 U8, 1 Italian, 1 Indian, and 1 Swiss. 


ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of Chemical 
Physice of the AS USSR) 


SUBMITTED: June 10, 1960 
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5/062 60/000/006/023/025/XX 


20/B060 
J k9 10 War 2209 3020/8 
AUTHORS: Babayeva, A. Ae» MayZusy %. Ke, and Emanuel', Ne M. 
TITLE: Part Played by the Surface in the Macroscopic Stage ; 


Isobutane'|Oxidation Reaction in the Presence of HBr 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1960, No. 6, pp. 976-980 


TEXT: The oxidation mentioned in the title consists of two distinct 
macroscopio stages separated in time (oxidation of isobutane with oxygen 
on tert. butyl hydroperoxide, and decomposition of hydroperoxide and its 
reaction with the initial hydrocarbon). The aifferential-calorimetric 
method suggested by A. As Koval'skiy (Ref. 5) was used for the study of 
the oxidation kinetics, and further evidence was found for the two-stage 
reaction course, and the part played by the surface in the macroscopic 
stages of this reaction was defined. The reaction was studied in a static 
vacuum system. A Mo~glasa reaction vessel was washed out with a boric acid 
solution for surface stabilization (Ref. 6). The aifferential thermocouple 
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Part Played by the Surface in the 
Macroscopic Stages of Isobutane Oxidation 
Reaction in the Presence of HBr 


B020/B060 


- gonsisted of a constantan 
- 0.44-mm quartz capillaries. 
in the central zone was fixed in the central capillary; 

for the measurement of the wall temperature was fixed on 
The heat flow between 

mixture and on the ves 
an accuracy of 2.8.10~9 a/mm/m. The kinetic curves 
tert. butyl hydroperoxide and the heating curves © 


while the temperature dependence of oe 


in Fig. 2. The activation 
straight line is 16.8 kcal/mole, 
of 16.4 kcal/mole found earlier 
accumulation of tert. butyl 


from the kinetic curve 


hydroperoxide. Tests made by 


“layer first onto the reaction surface vessel and then onto the surface 
of the central capillary revealed that the heating of the reaction mixture, 
tion rate in the hydroperoxi 


which corresponds to the reac 


’ 
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wire and several copper wires entered into 
{The junotion for the measurement of tunperature 
and the junction 


the temperature in the center of the reaction 

sel wall was measured by 4 mirror galvanometer with 
of the accumulation of 

f the reaction mixture 
during the isobutane oxidation in the presence of HBr are shown in Fige 1; 
(heating maximum) is illustrated 


energy determined from the inclination of the 
which is in gocd agreement with the value. 
s of the 
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the vessel wall. - 


applying 4 KCl 


de formation, is 
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Reaction in the Presence of HBr 


caused by the liberation of heat in the reaction vensel interior and not _ 
on its surface. For 4 proof of the heterogeneity of the second reaction 
stage, the reaction vessel was filled with packing material, the kinetic V 
curves of the hydroperoxide acoumulation with packing material .in the 4 
vessel (Fig. 3) distinotly showing the different effects of the packing 
material upon the first and the second reaction stage. The effect of the 
packing material is the same at 150° and 170°C. The missing effect of the 
packing material upon the kinetics of the process in the first stage proves 
the homogeneous character of the tert. butyl hydroxide formation with a 
heterogenecus initiation of the chains. The rate increase in the second 
reastion stage with enlarged vessel surface proves “he heterogeneous 
charaster of this stage.-In the oxidation-of isobutane in the presence 0? 
HBr there occurs partly a decomposition of tert. butyl hydroperoxide und3r 
formation of acetone, and partly its reaction with isobutane to form 

tert. butyl alcohol. In the presence of packing material (Fig. 4) the 
amount of resulting acetone 4g increased, and that of tert. butyl alcohol 
is decreased. There are 4 figures and 6.references: 5 Soviet and 1 US. 
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ASSOCIATION; Institut khimicheskoy fiziki A 
of Chemical Physics of the Academy of Sciences USSR 
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s/062/60/000/008/002/012 
5.4400 ; 3004/3054 
AUTHORS : yruglyakova, Ks Ye, and Bnanuel Ne Ms 
TITLE: Macroscopic Stages in the Reaction of Propane Oxidation in 


the Presence of Chlorine 


PERIODICAL: Inzveotiya Akademii nauk $39R. Otdelentye khimicheskikh nauk, 
1960, No» 8) PPs 1342-1347 : 


TEXT; Various investigations (Refa. 1-4), 98 woll as papers by ¥. Te 

Urizko and M. V. Polyakov (nef. 5), Ne 3. Yenikopopov and G, S. Konareva 

(Ref. 6), studied the kinetica of exothermic chain reactions by measuring 

the development of heat in the reaction mixture. The existence of two time- 
geparatad macroscopic stagos wan obsorved. The authora applied this method xX 
to study the. course ef propane oxidation. Fig. 1 shows the curves of heat 
development and pressure variation for the stoichiometric mixture 

C,H, + 0» at 340 and 358°C and 244 torr. The heat development shows @& maxi- 


3°8 
mum, The linear course of the function log Ap = f(+*) corresponds to Semen™s 


law on the initial stage of branched chain reactions. With addition of 2% 
by volume of chlorine, the character of heat development changes. Fig. 2 
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82687 
Macroscopic Stages in the Reaction of Propane 3/062 60/000/008/002/012 
3004/8054 


Oxidation in the Presance of Chlorine 


shows the course of reaction at 327°C. There are two maxima, the first 
after 25 sec, the gecond after 600 sec. Figs. 3-5 show the course of re- 
action with different ohlorine additions (3.5%, 6%) and temperatures 

(340, 358, 372 Cc). The existence of two maxima is explained by the course 
of two degenerate branched chain reactions. The authors give the following 
reaction diagram: B+ R—> C + R (1)5 C —®> 2R (2); A+ R' ->D+ Q’ (3)3 


p+ Cc —>2R! (4)3 R > loss (5); R! -> loss (6), where B is the initiating 
admixture, A the initial substance, R and C the free radical and the end xX 


product of the firat reaction, R' and D the free radical and the end prodict 
of the second reaction. The linear breaking-off of the reactions (5) and (6) 
is caused by the loss of radisals on the walls of the vessel. The authors 

write down the differential equations for the reaction rates, substitute ths 
experimental data for concentration, 4&8 well ao the constants, and obtain 

the kinetic curves Fig. 6 for B, C, and D by means of numerical integration. 
The equation AT = k(Q,¥, + QW) ig written down for the heat development, 


where Qys & denote the thermal effect cf the first and second stage; re- 


« -dB/dt; W, = ap/dt; k « n°/Aa (R= radius of the reag den 


spectively, W, 
oytsakt 


vessel, A = mean heat conductivity of the reaoling gases). fire f 
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* yaorosoopic Stages in the Reaction of Propane s/062/60/000/008/002/012 
Oxidation in the Presence of Chlorine 3004/8054 . 


that this equfaton oxhibitgs courees of reactién analogoun to the experiments, 
depentent on tha ratio of 4 /%» The authors thank ). G. Knorre for the 
discussion. there are 7 figures and 7 Soviet references. 


ASSOCIATION: . Institut khimicheskoy fiziki Akademii nauk SSSR 


(Institute of Chemical Physics of the Academy of Sciences, 
USSR 


SUBMITTED: January 28, 1959 


Xx 
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3/062 60/000/009/003/02% 


BO23/BO64 
AUTHORS: . Obukhova, L. K. and Emanuel', N. M. 
‘ (CRAG ied Sabha arene 4 seat 
TITLE: fhe Acid Composition in the Oxidation of n-Decane in the 


Liquid Phase 


PERIODICAL! - Jevestiya Akademii nauk SSSR. Otdeleniye khimicheskikh 
nauk, 1960, No. 9, pp. 1544-1548 


TEXT; The authors studied the qualitative composition of the acid mixtures 
and explain the quantitative kinetic laws of the behavior of individual 
acids formed in the course of n-decane oxidation. The apparatus, the 
conditions of experimenting, and the methods of determining the reaction 
products have been desoribed in a previous paper (Rof. 1). Oxidation was 
carried out without catalyst in the oxygen current at 140°C. Special 
methods of isolating the fraction of free acids, as well as their analysis 
with respect to 4ndividual components were developed. The system 
N-butanol - water - acetio acid (40 ml s 50 ml + 2.5 ml) was used to 
separate the acid mixtures beginning with formic acid and ending with 
butyric acid, to separate the acid mixtures from Ce to Cio the system 
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. mpe Acid Composition in the Oxidation of s/062/60/000/009/003/021 
n-Decane in the Liquid Phase BO23/B064 


benzene - water - formic acid (1511 1). An oxidizer amount, containing 


10-15+1074 M acids, was sufficient to identify the components and determine 
them quantitatively. Special methods of determining were developed since 
it was possible for mixtures to contain elso oxy- and ketoxy acids apart 
from monocarboxylic acids. These methods are described in the following. 
Fig. 3 shows the kinetic curves of the concentration of the main producta 
of oxidation: peroxides, carbonyl compounds, alcohols, and acida. From the 
chromatograms (Figs. 1 and 2), it 48 concluded that the acid products 
chiefly consist of lowmolecular acids and acids of medium-molecular weight. 
Fig. 4 shows kinetic curves of the formation of individual acids. The 
analysis of the kinetic behavior of {ndividual acids in the course of 
reaction, permits the following conclusion to be drawn: The kinetic 
character of the curve does not change with increasing transformation 
intensity, and does not depend on the molecular weight of the acid, Acids, 
from acetic to valerio acid result in practically aqual quantities. 
‘Capronic acid (C¢) gives a somewhat smaller yield, Cas however, forms only 


half the amount of all other acids. In the course of investigation, the 
amounts of acidsdo not change, The ratio between the keto-, OX¥-» and 
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The Acid Composition in the Oxidation of 3/062/60/000/009/003/021 
n-Lacane in the Liquid Phase B023/B064 


monocarboxylic acids remains unohanged in tha course of the process. Oxy- 
and keto acids do never form more than 18% of the total acid quantity, 
forming during oxidation. A burning out of the higher acids was not found 
to exist in the oxidation process. In the authors! opinion, the acid 
distribution established by them is not in agreement with accepted notions. 
In conclusion, they point out that it would be necessary to study the 
mechanism of individual stages of the complex oxidation process, leading 
to the formation of the acids. There are 4 figures, 2 tables, ard 9 
‘references: 3 Soviet, 1 British, and 5 German. 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute 
of Chemical Physics of the Academy of Sciences USSR) 


SUBMITTED: § May 5, 1959 / 
> 5 _ 
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BURLAKOVA, Ye,B,; DZANTIYEV, B.G.; ZEFIROVA, A.K.s SERCEYEY., G.B., 


_BUANUEL!, Nala | 
Thermal and radiolytic oxidetion-of methyl oleate. Izv.vys. 
ucheb.zav.3 khim.i khim.tekh, 3 no.2?265-271 '60, 

(MIRA 14:6) 

1. Moskovskiy gosudarstvennyy universitet imeni HK. -¥, Lomonosova, 


- kafedra khimicheskoy kinetiki. 
(Oleic acid) 
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3/074/60/029/012/003/004 
tay B013/B078 


AUTHORS: Denisov, Ye. T., Emanuel, N. M. 


TITLE: Catalysis With Metals of Variable Valence in Oxidation 
Reactions in the Liquid Phase 


PERIODICAL! ‘Yepekhi khimii, 41960, Vol. 29, No. 12, pp- 1409 - 1438 


TEXT: This is a survey of experimental data published over the past 
decade concerning oxidation processes jin the liquid phase under the 
catalytic action of metals of variable valence. The review offers a broad 
outline of mechanisms by which the salt-catalysts act upon the oxidation 
of aldehydes and hydrocarbons. The existing experimental material con- 
cerning the catalytic oxidation of organic compounds (Refs.4-6, 8, 10, 
16-49; Figs.1-6; Tables 1-3) indicates that catalysts of variable valence 
take an active part in the initiation of chains. The basic difference 
between these catalysts and the peroxides as well as azo compounds is that 
each molecule of the catalyst. may repeatedly participate in the initiation 
of a chain by causing the transformation of molecular products into free 
radicals. The mechanism of the jnitiation of chains, however, has not been 
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investigated more closely. A further function of catalysts of variable. 
valence, @.g-, the tearing of chains has been examined in Refs.i1, 20-23, 
27, 38, 50-52. (Tables 7-11)- Such a reaction takes place when the 

catalyst reacts with free radicals. The inhibiting effect of the catalyste |/ 
ia in most cases non-apparent due to the stronger acting effect of _ 
{nitiation. A thorough study of the {nhibiting effect of catalysts is | 
still in ite initial stage. Physico-chemical properties of catalysts in 
hydrocarbon solutions were investigated in Refs.}, 5, 20-24, 43, 53-64 
(Pig.12, Tables 4,5), where selt molecules were found to associate into 
micellas. About the dependence of oxidation rate on the concentration of 
the catalyst, opinions diverge. Just as with the oxidation of hydrocarbons 
in the gas phase in the presence of catalysts (Ref .65), also in the liquid 
phase in the presence of catalysts of variable valence the reaction course 
was observed to take place in guccessive macroscopic stages limited in 

time. (Refs.8, 7, 10, 59> 65, 555 Figs.135 14). The causes of such @ 
stepwise course could, up to now, only be explained in rough outlines. The 
study of the regulating action of the catalyst during oxidation is dealt 
with in Refe.10-12, 17, 21, 67-73 (Figs.15-20, Table 6). On the basis of 
existing experimental materials, the following may be stated on the 
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catalytic 
Catalysts 
catalyste 
aldehydes 
catalysts 


- While the 
they undergo com. 


precipitate, wh 
under a weaker / 
mechanism of cat termined, 
the knowledge of which y : gorously Pots 
controllable oxidation m Vv. Ke Tayskovskiy, 

- A. Kiseleva, and B. G ures, 6 tables, and 
73 references: 31 Soviet 
ASSOCIATION: Institut khimicheskoy fiziki AN SssR (Institute of Chemical 
f the AS USSR) 
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Mayzus, 2. K., .Emanughls. No Mass Lk 31/02/040/071 
Corresponding Member AS USSR, BO04/BOO7 - 


Yakovleva, V. N. 
ee 


The Mechanism of the Decomposition of Intermediate Hydroperoxides 
in the Oxidation|of n-Decanea'|in the Liquid Phase 
—— ee Beeecanes 


(oan)? Akademii nauk SSSR, 1960, Vol 131, Hr 2, pp 351 = 353 
UssR 


It was the aim of the present paper to determine the quantitative 
relationship between the molecular and chain-reaction decay of 

the hydroperoxides of n-deoyl in the oxidation of n-decane in an 
oxygen current at 130°, The investigation was carried out by ad- 
ding a-naphthol as inhibitor of the decomposition of hydroper- ya 
oxides in various stages of oxidation. Figure 1 shows the action 
of a-naphthol upon the concentration of the hydroperoxides. The 
increase in the concentration of the hydroperoxides is rapidly 
stopped, in which case, however, the concentration does not re- 
main constant, but a noticeable decompesition of the hydroper~ 
oxides by reactions different from chain reactions may be observed, 
The velocity conatant of this reaction is independent of hydro- 


peroxide concentration and equals 1.7.107 min”, As this value 
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is considerably lower than the constant of the total hydroperoxide 


decomposition measured in reference 1, the oxygen supply was 


stopped at a certain concentration of the hydroperoxides, and the 
decomposition of the hydroperoxides was investigated with and 
without addition of the inhibitor in nitrogen atmosphere. As 
‘shown by the kinetio curves represented in figure 2, the decompo- 
sition of the hydroperoxides is considerably inhibited by the in- 
hibitor. The non-chain reaction-like decomposition in the pres- 
ence of the inhibitor is not influenced by oxygen. As no RO, -ra~ 


dicals occur in nitrogen atmosphere, the a-naphthol must enter 
into reaction with other free radicals{| e.g. with RO-radicals. 
The ratio between the decomposition rate of hydroperoxides by 
chain~ and non-chain reaction does not remain constant in the 
course of oxidation. The ratio between the decomposition rate 

in the non-inhibited process and that in the presence of 
a-naphthol at the same hydroperoxide concentration served the 
purpose of a qualitative evaluation. The length of the decomposi- 
tion chain determined in this manner changed from 20 links at the 
beginning of the reaction (hydroperoxide concentration = 0.6%) 
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Hydroperoxides in the Oxidation of n-Decanes in the BO04 


Liquid Phase 


ASSOCIATION: 


Physical Chemistry of the Academy of Sciences, USSR 


SUBMITTED: 
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to 5 links with « hydroperoxide concentration of 2.1%, Figure 3 
shows that the decomposition velocity constant rapidly deoreases 
with inoreasing concentration of a-naphthol to a constant value, 


which amounts to 1.7 - 1.92107 min”, In the course of special ue 
experiments, the authors found that no ketones are formed. Mea-~ 
surement of the alcohol concentration and of the hydroperoxide 
concentration of n-decyl in the presence of phenol as inhibitor 
resulted in full agreement of these values. This means that the 

total quantity of aloohol has formed from the hydroperoxides by 

the transformation of RO-radicals. There are 3 figures and 

8 references, 4 of which are Soviet. 


Institut fizicheskoy khimii Akademii nauk SSSR (Institute of 


December 14, 1959 
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8/020/60/132/06/61/068 
BO11/B003 


AUTHORS: Gapezhinskiy, I. I., Emanuel', N. 


M., Corresponding 
Member AS USSR ak 


TITLE: Energy Levels of Metastable States of Biological Objects 
and the Mechanism Underlying the Action of Certain 


Protective Substances Against Radiation /9 


PERIODICAL:  Doklady Akademii nauk S9Sk, 1960, Vol. 132, No. 6, 
) ppe 1441 = 1443 


TEXT: In a previous paper (Ref. 1) the authors proved that y-radiation 
produces metastable states in protein, ribonucleic acid! (RNA), and de- 
soxyribonucleio acid (DNA). These are similar to those formed by photo- 
exoitation of the most important components of the cell. The authors 

studied the phosphorescence spectra (at 77°K) of several aubstances, 

and desoribed the experiments with protein, DNA, and RNA. Further, they 
took spectra of homogenates of some organs of mice and the phosphores- 
cence spectra of several protective substances against radiation. Fig.1 


compares the spectra of a 1% solution of ovalbumin, a 0.01% solution of 
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81421 


Energy Levele of Metastable States of Biological 8/020 A a ba ae 
Objects and the Meohanism Underlying the Action B011/B00 
of Certain Protective Substances Against Radiation 


the ribonucleic acid of yeast, and of a 0.01% avlution of DNA from the 
thymus of the calf, The agreement of the triplet levele of RNA and DNA 
with the two triplet levels of protein, liver, and milt homogenates 
might be of fundamental importance. This is indicative of a mutual ener- 
gy transfer between protein and nucleic acids. The triplet level of DNA 
is the lowest in the system under review. For this reason, DNA is proba- 
bly damaged by radiation if energy is tranaferred from other chemical 
‘components of the cell to DNA. Following this, the authors took spectra 
of 0.1% of aqueous solutions of the following protective substances 
against radiation: f-mercaptoethylamine, j-aminoethylisothiuroniun, 
tryptamine, serotonine, histamine, epinine, propylgallate, and isopro- 
pylgallate (Table 1). It may be seen from Table 1 that wavelengths oor- 
responding to the phosphorescence maxima of DNA, the protective sub- 
stances against radiation, and the propyl esters of gallic acid are in 
close agreement with one another. The energy transfer from triylet 
levels of DNA to the triplet levels of the protective substances is 
very likely in this case. Therefore, the damage of DNA must be con- 
siderably reduced. One moleoule of the protective substance pacses from 
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Energy Levels of Metastable States of Biological 8/020/60/132/06/61 /o68 
Objects and the Mechanism Underlying the Action 3011 B003 
of Certain Protective Substances Against Radiation 


the singlet level to the triplet level. The interrelation between the 
energy levels of protein, RNA DNA, and one of the protective sub- 

) da schematically shown in Fig. 2. The 
mechaniasn underlying the action of inhibltors of free radical reactions 
must be studied further, This mechaniaen may be regarded as an interac- 
tion between free valences of the biradical and the inhibitors. Conse- 
quently, a small amount of active radicals of the inhibitor might form. 
If propylgallete .ig introduced into a protein solution, the lifetine t 
of the metastable states is considerably reduced. Tha protein loses its 
phoophorescence, and t ia shortened by one-half or one-third. There are 
2 figures, 1 table, and 6 references: 3 Soviet, 1 Swiss, and 4 Cerman. 


ASSOCIATION: Institut khimicheakoy fiziki Akademii nauk SSSR (Institute 


of Chemioal Physics of the Academy of Sciences, USSR) 


SUBMITTED: - February 16, 1960 
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81728 
3/020/60/133/01/40/070 
B004/B007 
ST P20 - 
AUTHORS s Blyumberg, E. Acs Zaikov, Ge Yo, Mayzus, Ze Ke, 
Emanuel’, N. M., Corresponding Member of the AS USSR 
et 
TITLE: fhe Differences in the Oxidation Mechanism of Ethyl Hediat | 


in the Liquid and in the Gaseous Phase 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, Now 15 
pp- 144 = 147 : 


TEXTs. In the preceding papers (Refs. 1, 2) some of the authors found that 
the oxidation of n-butanelin the liquid state is more advantageous than in 
the gaseous state. In the liquid state, the reaction develops at lower 
temperature and at a high rate, it is more selective and such preducts of 
an intensive oxidation as are characteristic of the reaction in the gaseous 
phase lack nearly entirely. NH. N. Semenov (Ref. 3) explained this differ- 
ence by a ohange in the ratio of two competitive reactions: 

RO, —? R'0° + R"OH (1) and RO5 + RH ——> ROH + R° (2). Low pressure and 

high temperature are intended to promote the course of reaction (1), high 
preveure and low temperature are expected to promote that of reaction (2). 
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BOOT 


6172 
The Differences in the Oxidation Mechanism of Ethyl 5/02 
Alcohol in the Liquid and in the Gaseous Phase B004, 


For the purpose of checking this assumption, the guthors investigated 

the oxidation of ethanol in the liquid phase (200 C, 50 atm) and in the 
same autoclave also the oxidation in the gaseous phase at reduced pres- 
sure (20 atm). The results of both reactions are compared in Fig. 1. The 
following characteristic features for these two reactions were observed. 
1) Liquid phases No induction period, high acetic acid- and ethyl acetate 
yield, low yield of CO, small quantities of acetic aldehyde, which appears 
only as an intermediate product. 2) Gaseous phase: Long induction period 
(10 h), slow course of reaction, little acetic acid and ethyl acetate, 
much CO, and acetic aldehyde as the main product. Formic acid and peroxide 
jin both cases form in only small quantities, because they are not stable 
under the experimental conditions selected. The authors discuss these 
results on the basis of reaction equations. As the concentration of alco- 
hol under the experimental conditions in transition from the liquid to 
‘the gaseous phase is reduced only to 1/5, this alone cannot be the cause 
of such a difference in the course of the reaction. By calculating the 


ratio kp /kc, of the rate constants of the reactions (1) and (2), they find 
that ko /ky» in transition from the liquid to the gaseous phase, (does not Wa 
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change by the five-fold but a thousand-fold. The main factor of the 
difference in the course of the reaction is therefore not the greater 
density of the liquid phase, but a specific behavior of the liquid 
phase, which may be caused either by intermolecular hydrogen bonds or 
by the reaction of ions lacking in the gaseous phase. There are 1 figure 
and 4 Soviet references. : 


ASSOCIATION: Institut khimicheskoy fiziki Akadenid nauk SSSR (Inet 


ritute 
of Chemical Physics of the Academy of Sciences, USSR; 


SUBMITTED: Maroh 29, 1960 . 
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Initiating action of nitrosyl chloride in the oxidation of 


» Dokl.AN SSSR 133 100.3:627-629 Jl '60. 
ee . : vA (MIRA 13:7) 


1. Inetitut khimicheskoy fisiki Akademii nauk S8SR, 2, Chlen« 
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AUTHORS: — Gagarina, A. Bo, Mayzus, Z. Ke, and Emanuel'; N. Wes 
Corresponding Member of the AS USSR ~ — 


TITLE: ' @ritical Phenomena in the Aotion of Inhibitors Upon 
Degenerately Branched Chain Reactions 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 2, 
Pp. 354-356 © ae 


TEXT: The authors studied the influence of various parameters of a 
reaction upon its course. For degenerately branched chain reactions in the 
gaseous phase, N. N. Semenov (Ref. 1) derived the critical conditions under 
which inflammation of the gases occurs. A study of the oxidation of 
n-decane in the presence of copper stearate (Ref. 6) showed that critical 
phenomena may occur also in the liquid phase. It was the purpose of the 
present work to prove the existence of critical concentrations of 
inhibitors in the oxidation of hydrocarbons, and to measure these 
concentrations. The authors investigated the oxidation of n-decane at a 
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constant concentration of the inhibitor a-naphthol. The inhibitor was. 
added two hours after the oxidation had begun, when the concentration of 

the hydroperoxides had attained 0.17 mole%. The concentration of 

a-naphthol was checked with a spectrophotometer. From Fig. 1 it may be 

seen that at a-naphthol concentrations between 8.2°1077 and 3.3°107 

mole/l, the oxidation of n-decane is nearly entirely inhibited. If the 
a-naphthol content drops from 3.3°1077 te 3.1°107!, an autocatalytic 
oxidation occurs such as ocours even if there is no inhibitor. There are 
1 figure and 8 referencns: 5 Soviet, 1.US, and 2 British. 
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of Chemical Physics of the Academy of Sciences USSR) 
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AUTHORS : Burlakova, Ye. B. and Emanuel', N. M., Corresponding Member 
AS USSR errr rere 
TITLE: Characteristics of the Effect of Mercamine and of Inhibitors 


of Radical Chain Processes in Reactions Simulating the 
Oxidation of Lipins 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 3, 
pp. 599 + 602 


TEXT: The authors report on a comparison between known preservatives r 
against the radiation disease\\mercamine) and inhibitors of radical caain 
reactions (hydroquinone) with ‘respect to their effect on the oxidatica of 
methyl oleate. The latter was taken as simulating system for the lipin 
oxidation. The authors classify prophylactic and curative inhibitors ag 
follows: 1) Inhibitors of radical chain processes reacting with radicals of 

the R°-type according to the schemer R° + HIn—-RH + In’; 2) inhibitors 
reacting with RO,,-radicals according to the schemes RO, + HIn—»ROOH + In° 


(where HIn is the inhibitor, In’ a poorly active radical); 3) substances 
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in Reactions Simulating the Oxidation of Lipine 


destroying peroxides. The authors! data concerning the irradiation of 
inhibited methyl oleate in the presence or absence of oxygen confirm the 
opinion (Ref. 6) that hydroquinone is mainly consumed by the reaction wita 
RO,-radicals. Hydroquinone introduced before the reaction begins inhibits 
th& formation of primary oxidation products of methyl oleate i.e. of per- 
oxides and oxides; besides, hydroquinone prolongs the induction period. If 
hydroquinone is introduced in a reacting system, it inhibits the formation 
of peroxides, but not their decomposition. Consequently, the content cf 
peroxides is slightly reduced (Fig. 2). Hence, the authors conclude that 
peroxides undergo a chain-like decomposition process. As mercamine is a4 
good reducing agent, the authors assumed that it would readily react with 
peroxides. This was confirmed by introducing mercamine in a reacting 
system with a considerable peroxide amount. The authors assume that 
mercamine in the reaction with peroxides is transformed into sulfonic 
derivatives since the quantity of mercamine introduced amounted to only 
1/2 - 1/3 of the destroyed peroxides. The authors had proved earlier 

(Ref. 4) that oxides form in methyl oleate irrespective of and parallel 
with peroxides. In the authors! opinion, they are formed by free-radical 
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reactions. In their further investigation of the effect of mercamine as a 
weak inhibitor of the "radical" type, the authors studied the common e’fect 
of a mercamine - hydroquinone mixture. They arrived at the conclusion that 
mercamine - besides its effect as a weak inhibitor - acts by the mechanism 
of peroxide destruction, and is an efficient synergist of inhibitors 


reacting with radicals. The authors found that the synergy Bo yK 


mixture! Caused by the inhibitor 
hydroqu * Saal igs much more dependent on the 


amount of mercamine introduced than on the amount of hydroquinone. On she 
premise that the mechanism of this effect is based on the reduction of 
oxidized hydroquinone (e.g. of the semiquinone radical), the authors 
interpret the result obtained as follows: The amount of the reacting 
radical inhibitor (which is more efficient than mercamine) is, as it wure, 
increased by the reduction mentioned. The authors explain the protective 
action of mercamine by its properties which destroy peroxides and reduce 
oxidized inhibitors. Mercamine protects the tissue inhibitors from 
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destruction by radiation, and preserves their specific effect. Finally, the 
authors state that inhibitors destroying the R°-radicals (inhibitor typ" 1) 
are required to prevent the radiation disease. If the tissue inhibitors 
are.already destroyed, substances of the mercamine type may be 
insufficient. For a comprehensive therapy, peroxide-destroying inhibitors 
Should be used besides the radical inhibitors. There are 2 figures and 

7 references: 6 Soviet and 1 US. 


ASSOCIATION: Moskovakiy gosudaratvennyy universitet im. M. V. Lomonosova 
(Moscow State University imeni M. V. Lomonosov) 


SUBMITTED: August 2, 1960 


Card 4/4 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211 


a Ei a ae ___ En 


RMARTEL!, N.M.3 LYASKOVSKAYA, Yu.N., kand. tekhn. navks PETROV, N.A., 
kand. teltin nauk, spetes red.; BELIKOVA, L.S,, red.3 KISINA, 
Ye.I., tekhn. red. 
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"Suppression of Cell Protein Biosynthesis in Yoshida Ascites 
Hepatoma by Free-Radical Reaction Inhibitors.” 


Report presented bt the 5th Int'l, Biochemistry Congress, 
Moscow, 10-16 Aug. 1961. 
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AUTEORS: Obukhova, L. ke, Eranuel'. N. i. 


TITLE: Mechanism of formation of acids in the liquid-phase 
oxidation of n-alkanes 


FERIODICAL: Refe pera vagy zhurnal. Khimiya, no. 3, 1962, 72, abstract 
33479 (Tr. po khimii i khim. tekhnol. (Gor'kiy}, no. 1, 
1961, 132-138) 


TEXT; Using Shbonatoeraphee enalysis the constitution of the isixsures of 

acids formed in the liquid-phase oxidation of n-decane is established. 

The majority of the acids is made up of low-molecular acids from acetic to 
valerianic acids. Capronic and enanthic acids are formed in smaller 
quantities. Cay Gg: and Cho acids are present only as traces. Th if 
quantitative relationship between the acids is not changed during i 
oxidation. Additions of caprylic acid to decane during oxidation has 

snown that higher acids are practically unconsumed during oxidation. To 
clarify the mechanism of formation of acids from ketones the oxidation of 
undecanone-6 is used. Among.the sroducts of oxidation, peroxides were 
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found alone with the acids and lactonas. The y-lactones are identified 
using infrared spectre. A hypothesis is put forward on the Tormetion of 
acids and lactones from the isomerization and subsequent decomposition of 
'the keto~peroxice radical. ‘This hypothesis gives a qualitative 
explanation of the preponderance of low-molecular acids in the products 
from oxidation of n-decane. [Abstracter's note: Complete translation.] 
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AUTHOR: Emanuel', N, if. 

TITLE: Critical effects A slox degenerate branching chain reactions 


of hydrocarbon oxidation in liquid phase 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 5, 1962, 59, abstract 
5B361 (Tr. po khimii i khim, tekhnol. (Gor'kiy), no. 1, 
1961, 208 - 215) 


TEXT: This is a report given at a Symposium on homolytical reactions in: 
liquid phase. The most characteristic feature of branching cha:.n reactions 

is the presence of critical effects, i. e. extremely abrupt changes in the 
reaction velocity with negligible changes in one of the paraneturs 
characterizing the course of the process (pressure, temperature, concentra~,_// 
tion of reactants). An examination is made of the effect of eritical \ 
concentration of copper stearate during oxidation of n-decane (RZhKhin,, 

1959, n0+24, 85348), the effect of oritical concentration of tha classic 
inhibitor - a@ naphthol - in the same reaction (RZhKhin,, 1961, 13B508), 
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and the effect of critical concentration of a solvent (benzene) in the 
oxidation of liquefied butane (Abstract 53382). [Abstracter's rote: 
Complete translation. | 
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AUTHORS t Korsun, A.G., Shlyapintokh, V. Ya., and Emanuel, N. Me 
TITLES Catalytic decomposition of ethyl benzene sa sepewoxine 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye khimicheskikh 


nauk, noe bY 1961, 788 = 7196 


TEXT: The systems consisting of a metal salt of variable valence and a 
peroxide are frequently used as catalysts in the oxidation of hydrocar- 
bons and as initiators in the radical polymerization. The mode of action 
of such systems is based on the fact that they produce free radicale and 
thus increase the initiation rate of the chains. The salt catalysts under 
go a change during the oxidation process in the oxidation of hydrocarbons. 
During the reaction the valence of the metal changes, and complexes are 
formed from the metal salt and the reaction products with the metal salt 
being prenipitated in certain cases. The catalyst may play a part not 
only in the initiation of the chains, but also in the chain rupture and, 
apparently, in the elongation of the chains. Such changes of the catalyst 
and its manifold functions highly complicate the reaction kinetics and 
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make it difficult to understand the mechanism of the catalytic effect of 
metal salts. In order to solve this general problem the authors analyzed 
the reaction of the catalytic oxidation of hydrocarbons, and studied each 
Single stage. In the present paper one of the most important reaction 
stages of the catalytic reaction is studied, i. @., the reaction of a 
hydroperoxide with a metal salt whose metal has a variable valence. ‘The 
kinetics of the catalytic decomposition of ethyl] benzene hydroperoxice was 
investigated. The initial decomposition rate is proportional to the son- 
centration of the catalyst (of copper stearate and hydroperoxide). Ata 
high hydroperoxide excess, the catalyst is converted to the inactive form 
of monovalent copper during the reaction, which is stopped. The. amount of 
decomposed hydroperoxide increases with increasing concentration of the 
catalyst and of hydroperoxide, as well as with rising temperature. Decomn- 
position mainly proceeds according to the catalytic mechanisms the chain 
mechanism ia of minor importance. When the reaction was carried out in 
the presence of an inhibitor (diphenyl picryl hydrazyl) it was found that 
the rate constant of the inhibitor consumption considerably exceeds that 
of the catalytic decomposition of the hydroperoxide. The diphenyl picryl 
hydrazyl was synthesized in the Institut organicheskoy khimii AN SSSR 
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(Institute of Organic Chemistry, AS USSR). The ethyl benzene hydro- 
peroxide was obtained according to K. I. Ivanov (Ref. 5: Promezhutochnyye 
produkty i promezhutochnyye reaktsii avtookisleniya uglevodorodoy (Inter- 
mediate products and intermediate reactions of hy drocarbon autooxidation) 
Gostoptekhizdat, 1949). There are 9 figures and 8 references: 6 Soviet- 
bloc and 2 non-Soviet-bloc, The 2 references to English-language publica- 
tions read as follows: E. A. Braude, A. G. Brook, R. P. Linstead, J. Chem. 
Ga ee 3574; GBH. Bawn, S. T, Mellish, Trans. Faraday Soc, 4], 1216 
1951). 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute 
of Chemiaal Physics of the Academy of Sciences USSR) 


SUBMITTED: April 4, 1960 
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Gas-~ and liquid phase oxidation of n-butane. Neftekhimniia 
1 no.2:235-243 MreAp ‘61, (MIRA 15:2) 
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AUTHORS : Obukhova, L.K., Gol'dberg, V.M., Kozlova, 2.G., 
Emanuel', NM. ; 
TITLE: Oxidation of liquid hydrocarbons with high degree of 


conversion 
PERIODIC’.L: Neftekhimiya, v.l, no.5, 1961, 669-674 


TEXT! The object of this work was to study oxidation of n-decane 
with continuous removal of water forming during the reaction. 

The removal of water and, with it, a part of low-boiling point 
acids, such as formic and acetic acids, greatly affects the speed of 
oxidation. Kinetic curves for the formation of acids at 160, .150, 
140 and 130°C under conditions of water removal (curves 1, 2, 3 
and 4) are given in Fig.l. The formation of acids, carbonyl X 
compounds and COg is autocatalytic. Kinetic curves for the 
formation of alcohols have a definite maximum. The curves of 
this type indicate that the alcohols are intermediate products in 
the oxidation reaction. The large quantity of COg formed during 
the reaction indicates that there are processes leading to the 
destruction of the hydrocarbon skeleton of molecules. Whilst the 
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content of alcohols in the reaction mixture rapidly passes threugh 
a maximum (5 to 6% mole), ketones accumulate in considerable 
quantities (up to 20% mole) and the kinetic curves do not show a 
maximum, It is noticeable that the greater velocities of 
formation of acids and COo, after the initial period of 
accelerntion is finished, remain constant for a long time ard do 
not depend on the degree of cxidation of the hydrocarbons, 

Energy of activation was found to be 28 kcal for the formation of 
C02, acids and conversion of n-decane, It is concluded that CQg 
formed is not a product of further oxidation and destruction of 
acids but forms simultaneously with an acid molecule, The 
experiments confirm that the retarding effect of water is 
connected with the formation of complexes. of the hydroxyl radical 
with ROo, but another possible effect is the cooling action exerted 
by the water of reaction which is not soluble in the reaction 
mixture and evaporates, This may lower the temperature of the 
mixture by about 20°C, which for activation energies of cn 30 kcal 
may give a tenfold reduction of the reaction velocity, Moreover, 
the complex formation between ROp and’ HOH, which also reduces the 
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reaction velocity, is more pronounced at lower temperatures, The 
removal of formic and acetic acids may prevent the process: of 
_ decomposition of hydroperoxides into ions RO and OH , thus 


mentioned in the article in connection with his contributions in 
this field, There are 6 figures and 11 references: 10 Soviet-bloc 
and 1 non-Soviet-bloc, 
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AUTHORS : Mavyus, %.h., skibida, T.P. and Umapueli NN 
TET Es: Peculisrities of the kinetics ot the oxidation of n-decane | 
7 in open systems 


PERIODICAL: Ninetika £ kataliz, v.2, no.4, i961, 5730-546 


TEXT: The authors point out that most oublished information 
' on chemical kinetics relates to closed systems, i.e. thosy witnout 
masse exchange with the surroundings, they have previously studied, 
together with Ye. tT. Denisov (Ref.7 8 DOKI. AN SSSH, 128, 755, 19RD), 
ano autecatolvtic reaction in an aonen svstenm, For the present work 
they selected the oxidation of n-decane, which is interesting 44 » 
compvbiented reaction giving a comparatively large number of ioeioere 
mediote products. fhe oxidation wis garried out at tueG on oe 
suparsetus shown in Fig. t (lL ~ sycinge for adding reactants, 
4 = tube to maintain a constant Tevel ror the reacting mixin: , 
3% - stoncock for sampting). The decane was poured inta the vessel 
and ov.idived in a closed system to a certoin degree; thereafter vice 
ttrecane was added at a constant rate, the volume of Liquid tn rine 
verseb being kept constant by continuons removal through tube 2 
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({tig.1). The rate of decane dddition vowas taken as the ratio of; ed 
the volume of liquid added ner hour to that of tha vinuid ith thier 
vnawol, ‘Thtae was varied from 0,9089 to 1.45 hone”. Samntcs. 
taken periodically, were analyzed tor hedroaneroxidedy, alconols, 
herones and seids, For a givan temnerature ond addition rare pre. 
con be ondy one stationary state. Figs) shows concentrations 17 ; 
no »Tcohols, fh) ketones end B) acids, tesnectively, as fume res at, 
time (hours) for various vaines of ve the numbers on the casves | 
corvespond to the varions values of vib - vi = O,4s8r 2 - aes 
Se vos O<.5d2; | ~ ve 06956) 5 - v= 0.0055, The aurhore oncives 
tre mathemattealL relatiana between these curves and the nieves at 
ere vionary concentrations of acids Go and hyperpernxides ©) as: 
“imegions: oro v (eurvea toand 2, respectively, Fig¢.4; ardinai ve Por 
ino mot /diteet, goth “faiee atart" and overahoot" tynes of 
Kinetic enrcves wer foun, From their considerations of a%) 
Tavtors they conetade (hat these etfeets can oceur, tar ao sver cess . 


tout 
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, independently of the relative values of Ky Fea EY Ky 


eareadentii the copcentrations af ovooand Booby os nad ow, 
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respectively, their stationary concentration by x and y and 
their initial concentrations by X, and Yo! the authors show that a 


"false start" effect can occur at values of vd Xo 
| | ve Ay, 7 = Kp 
with Ax wae and Ay, So or Ax, < O and Ay,< oO. 


Here Ax. ie x ae Ay, = Yo - y. “Overshoot" can occur at 


all the vaiues of vi if Ax, do, Ay °<9 or Ax o<9 and Ay, ‘So. 
The sign of the differential (ady/at) ,. =t, is see cenined sais by 


the sign of Ax,: Figz.6 shows the rules of accumulation of hydro- VA 
peroxides and acids (curves 1, 2, respectively, left-hand ordinate) “_ 
and ot ketones and acids (curves 3, 4 respectively, right-hant 

ordinate) as functions of v (hours™~). These curves show that by 
changing v_ the relative yields of the components can be changed. 


In general the maximum rate of accumulation of component c in 
Ba. a 3 . 
A—>B—C ID occurs at greater values of vi than if the 
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last stage were absent. Furthermore, except when k » kes the 


maximum rate of accumulation of each successive product is attained 
at values of vless than that corresponding to the maximum rate 
of accumulation of the preceding product. The conclusion can be VA 
drawn that acids are not formed in n-decane oxidation from ketones 
and alcohols, Tn an open system the alcohols, ketones and acids 
ave Lormed directly from hydroporoxides, but for a closed system 

L. S, Vartanyan, together with the present authors Z. K. Mayzus 

and N. M, Fmanuel', have shown (Ref.8: 7h. fiz.khimii, 30, 862,1956) 
that the acids are formed from hydroperoxides via an intermediate 
stage of ketone formation, There are 6 figures and 11 references: 
9 Soviet-bloc and 2 non-Soviet-bloc. The English-language 
references read as follows: Ref.4: K. G, Denbigh, M. Hicks, 

P.M. Page, Trans.Faraday Soc., 44, 479, 1948; Ref.10: L.J.Durham, 
H.S.Mooser, J.Amer.Chem.Soc., 80, 327, 1958. 


ASSOCIATION: - Institut khimicheskoy fiziki AN SSSR 
(Institute of Chemical Physics AS USSR) . 
. UBMITTED: vebruary 7, 1961 
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KNORRE, V.L.3 EMANUEL', NM. 
Kinetics of 1,2-diphenylethane oxidation with potassium 
permanganate in aqueous solutions. Kin.i kat. 2 no. 6:816-820 
N-D 'él. (MIRA 14:12) 


1, Institut khimicheskey fisiki AN SSSR. 
(Ethane) 
(Potassium permanganate ) 
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AUTHORS : Burlakova, Te.B., Gorban', N.I., Dzantiyev, B.G., 
; Sergeyev, G.B., Emanuel! N.u. 


TITLE: The effect of gamma radiation on the oxidation of 
methyl oleate in the presence of inhibitors of free 
radical processes 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy SSSR, 
: ae tae I i khimicheskaya tekhnologiya, vA, no.5, 1961, 
751-75 : 


period with destruction of inhibitors by radiation, In view of 
the complexity of natural fats, in which the quantity and structure: 
of antioxidante is unknown, the authors decided to study methyl 
Oleate « Anhibitor systens, Diphenylamine and hydroquinone, botia 
known ag inhibitors of free radical reactions, were employed, 

The authors had previously (Ref.2:. Iav, vus S8SR. Khimiya i khim, 
tekhnologitya, v.3, 265 (1960)) studied the effect of radiation on ' 
Anhibitor free methyl Oleate, and considered that radiation leading 
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to free radical formation would destroy the inhibitors by 
reaction with free radicals, Samples were exposed to gamma YX 
radiation from Cobalt 60 in apparatus ry7-400 (GUT-400) and the 


destruction of the inhibitor was followed spectrophotometrically, 
Irradiation took place at 20°C, Oxidation experiments on 
irradiated and non-irradiated methyl oleate were carried out at 
80°C with continuous passage of air. Experiments with inhibitor 
free methyl oleate were carried out simultaneously under tdentical 
conditions to obtain the rate of free radical formation, 
Experimental details and methods of analyaio were az described in 
Nel.2. Curves showing the rate of free radical formation ih 
‘inhabited and non-inhibited methyl oleate were found to ba 
parallol and differed only in their induction periods. The total 
induction period consists of tha basie indu:tiocn period for the 
oiidation of inhibitor free methyl oleate and an additional induction 
period related to the concentration of inhivitor, the latter i: 
practically completely destroyed before free peroxide radicals are 
cbserved, The additional induction pericd is directly 
proportional to inhibitor concentration, which is tharactertstic 
of inhibitors reacting with radicals. Industioa perioda for 
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irradiated material were lower than for non-irradiated material 

due to inhibitor destruction, and the decrease in induction peracd 
was found to be proportional to the quantity of radiation. 
Curves showing the relation between inhibitor concentration and 
induction period, and the decrease in induction period of 
inhibited methyl oleate with total quantity of radiation, are 
given as well as correlating equations. It has been shown that 
quantity of radiation is controlling, and that intensity has 
virtually no affect. At the low temperature of radiation, the 

' induction period of non-inhibited methyl oleate was practically 

| unaffected by ‘radiation, The correlation between the induction 

: period of inhibited methyl oleate and the quantity of radiation 
made it possible to calculate the number ef radicals formed per 
unit of radiation. Experiments, carried out in the presence and 
absence of oxygen respectively, lead to the suggestion that 
removal of a hydroquinone type inhibitor takes place ossentially 
by! reaction with an ROg type radical. There are 5 figures, 
L table and 3 Soviet-bloe references. 
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ASSOCIATION: Moskovakiy gosudarstvennyy ‘universitet X 
im, M.V.Lomonosova. Kafedra khimicheskoy kinetiki 
ieueee State University im. H.V. Lononaeayy 
Department of Chemical Kinetics) 


SUBMITTED: January 28, 1960 
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